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A case of natural hybridisation between the newts Triturus vulgaris and
T. montandoni was recorded in the Maloye Opolie area, Lvov province,
western Ukraine, where the latter species is represented by a population
geographically isolated from the main range in the Carpathian mountains. A
female hybrid, probably of the first generation, was identified by means of
DNA flow cytometry. No hybrids were found in the Ukrainian Carpathians.
Syntopic occurrence of T. montandoni and T. vulgaris in western Ukraine
s discussed.

INTRODUCTION

The Montandon's newt, Triturus montandon: (Boulenger. 1880), is endemic to the
Carpathian mountams. The species oceurs in the Ukrainiun Carpathians from 150 up to 2000
m above sea level (SzczirBak & S7CzERBAN, 1980). The range of T montandeni s wholly
surrounded by the range of 7' vulgarss. However, both ranges are, n fact, parapatric.
Nevertheless, the two species can coexist n the same water body. Such cases of syntopic
occurrence have been reported m Romanid (FURN, 1963, Sova, 1973, Funnet al., 1976, our
datay, Slovakia (GULICKka, 1954), Czech Republic (Renik, 1993), Poland (Szymura, 1974,
Juszezyk, 1987) and 0 Ukraine (FlorBULEWICZ, 1927, S2¢ 21RBAK & SZC2LRBAN, 1980,
fig.1).

Triturus montandoni is genetically closely related to 70 vulgaris, and both species have
similar sexual behaviours (Biryarv, 1979, 1981, Prcio & Rarinskl, 1985; Ralinskl &
ARNTZEN, 1987, ARnTZEN & SPaRREBOOM, [989), Therefore, 1t 1s not surprising that in the
laboratory the two species cun hybridise and that such crosses can provide ferlile adult
offspring (WoL rirs10REE, 19250 Glyir, 1953 aited from FLiN, 1963, MaCGRLGOR et al.,
1990; CoGALNMCEANU, 1994; our data).
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kgl D of Triturus cteeles) in western Ukrune: The localities shared with

7 vadgarts (semiopen circles) are, (1 R‘.kmm 295-350 m, (2) Stary Sambor, 709 m, (3) Truskavets,
00-360 m, (4) Skole. 430 m, (5) Vounilov, 350 m, 6) Delyatne, 300 m, {7) Chernovtsy, 150-250 m: (8)
Dolishny Shepot. (9) Delosoe, 365 m. (10) the Karpaty sanatorium, 165 m: (11) Poroshkovo. (12}
Domanntoy, t13) Kriva Sources (1), (31 & (13}, our data, (2) Horstans (1908), (3) Poi UsHin &
KUSHNRUK (1962). (4-8) & (11). S2C76RBAK & S/C7IRBAN (1980), (9) O. A Lugovoy & V F
Pokmchereda (pers. comm ), (10)N L Orlov (pers comm , ZMM 1404 & 2975, ZISP 5025, 5026 &
55611, (12) KUsHnIRUK (1963) Solid aircles are sporadic localities of 7° vudgaris  the Carpathians,
The border of the mam dstnibution of 7 ifgaris, beyond the motntarms, 1s marked by @ black e

In the breeding period, male hybrids obtained from laboratory crosses have a combina
non of vanous features from T montandon - long tail filament (4 mm), well-developed
dorselateral ridges, black feet, gray throat without spots and bright orange belly . and from
T valgarss dorsal crest (height 15 mm) and small black dots on the belly Female hybnds
differ shghtly from lemales of T sionsandon, although hybrids have small black spots on the
belly

1o the ficld. several authors found newts with a pattern siilar to that of the laboratory
hybrids and recognized them as natural hybrids, For instance, such newts were reported from
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western Ukraine (fig. 1* localities 2, 3 and 12), Romama (FUHN, 1963; FunN et al., 1976) and
Czech Republic (REHAK, 1993). However, such records are uncommon, and in Slovakia, for
insiance, long term (16 years) observations on syntopic populations of 7. miontandoni and T.
vulgaris provided no hybrids (GULICKA, 1953).

An appl of b i i could facilitate more rehable identification of
such presumptive hybrids, based on external characters only We know only two cases where
interspeaific hybridisation has been confirmed by allozyme analysis. In some syntopic locali-
ties in Poland, the incidence of hybrids, which were mainly recombinants, varicd between four
and 60 % (Prc1o & RaFINskI, 1985, RaFinskl, 1985). In a Czech locality where both species
coexisted, five specimens with intermediate characters were collected (KoTLIK et al , 1997).
Bused on three loc, four anwoals were sdentified as hybrids one individual, perhaps, was a
product of a backcross of the second generation and others were the offspring of more distant
crosses. No hybrids of the first generation were found.

Triturus montandoni is protected 1n many countries. The species is hsted in the Red Data
Book of Ukrame although its local density can be quite high Based on our data, T
niontandont is very common and obviously predomunates over any other newt species in the
Ukrainian Carpathians. COGALNICEANU (1997) suggested that, although not sufficiently
documented, hybridisation with T, vulgaris may contribule to the reduction of its range and
even pose a threat to its long term conservation.

The goal of our study was to mvestigate possible hybridisation between 7. montandom
and 7. vulgaris in western Ukraine.

MATFRIALS AND METHODS

In 1989-1996 we searched for presumed hybrids between T montandon: and T, vulgaris
all districts of Zakarpatskaya Province, as well as in Turka, Sambor, Khyrov, Drogobych,
Nikolaev and Pustomyty districts of Lvoy Province, In total we examined, mainly in the field,
the external characters of above one thousand mdividuals of 7 montandom and T vulgarts
from western Ukrame meluding 567 individuals from the Maloye Opolie area (tab. 1). After
careful examination, the animals were usually released to the same water body where they had
been collected. Some anmmals, mcluding 27 mdividuals from Maloye Opolie, were studied by
DNA flow cytometry

The amount of DNA per nucleus {genome size} was deternuned in relative wnits as 4 ratio
of the fluorescence intensity of cells from an individual examined to that of reference cells.
The details of the techmique have been published by Vinooranoy et al (1990). Peripheral
blood cells of Pleurodeles walt] were used as a standard.

Apart from our field study, we examuned some museum collections. Muscum abbrevia-
tons are: [ZK, Institute of Zoology, Ukramnian Academy of Scicnees, Kiey, Ukrame, ZISP,
Zoological Institute, Russtan Academy of Sciences, St. Petersburg, Russia; ZMM, Zoological
Museum, Moscow State University, Moscow, Russia
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Table 1. - Occurrence of four newt species along the Rakovets gradients from the forest edge to the
deep forest. iations: T. m., Triturus T v, T wulgans; T. a., T. alpestris;
T. ¢, T. cristatus.

600-700 m from the 2200-3000 m from

Waterbodi Forest edy
aterbodies orest adge forest edge forest edge

Newt species Im Iv. Ta Te|Tm Tv. Ta Tc|Tm Tv Ta Tc

Date:  2905.94 no data 123 3 19 3 no data
180495 0 2 o 0 |18 0 10 10 no data

11.05.96 2 0 0 0|44 O 23 2 (1002 0 35 0

Table 2. — Genome size variation in Triturus vulgar:s and T. montandoni.

Province n Mean |Standard deviztion[ Range
T wdgans

St. Petersburg 7 1121 0011 10761147
Zakarpatskaya 75 1120 o011 1.089-1.144

Lvov 7 L1 o1 1.096-1.127

. vulgaris x T, motandoni
ov | 1 I - I - [ aso |
T. montandoni

Lvov 19 1182 0.009 1167-1.199

Zakarpatskaya 6 ' 1176 | 0,011 ‘ 11581189

RESULTS AND DISCUSSION

Having checked the zone of parapatry of T mwontandoni and T vulgaris, we found that
some localitics (fig. 1: 9 and 10) were nhabited by either of the two species only. although
previous authors listed both species there. No morphological hybrids were identfied.

On June 9, 1990, a sole locality with syntopic T nsontandont and T vudgarns was recorded
n the surroundings of Truskavets, Lvov provinee, nedar the town's water reservoir {fig 1t
locahty 3) in asmall round puddle (diameter 3 m, depth 15 cmy aituated in an depression on
the ground road nearby the forest, six mdwaduals of T vudgaris (3 males and 3 females) and a
temale of T montendon: were found Despite our attempts, no males of T montandom were
observed there Curiously, the only female of the latter species was transferred to St
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Petersburg and laid eggs successfully. Normal larvae hatched and metamorphosed The
Juveniles had unspotted bellies and were similar to those of T montandoni Later these
ammals died for various technical reasons, Unfortunately, we failed to 1dentify the presump-
tive hybrid origin of these young individuals.

In 1994-1996, our special attention was focused on an isolated population of 7. montan-
dont from the surroundings of the village Rakovets, Pustomyty district, Lvov province, which
1s situated 30 km south of Lvov city (fig 1" localty 1}, This hully arca named Maloe Opohc is

d hers as an of the Bobrko-Stolsk Khol; ie which
belongs to the Podolskaya emmence. The area 1s partly covered by a small beech forest of the
seo-called Carpathian type which s separated from the beech forests of the Carpathian
mountains by the valley of Dmester niver over a distance above 50 awr kilometers. This
1solation seemed 1o be associated with changes in the Carpathian forest limits in the Atlantic
epoch, 1.e. 5-8 thousand years ago (MaLINOVSKY, 1991).

This arca 1s inhabited by all four newt species which are distributed in the Carpathian
mountans, te., T vulgarss, T crstatus, T ulpmtrm and 7. montandont. The two latter species
are obviously by ically 1solated from their maiwn ranges in
the Carpathians. BAYGER (1937 1959) was the first to publish local records of T wontandoni
and T alpestris. He hsted 38 localities covering the Maloye Opolie area as a whole (BAYGER,
1938 cited from GULICKA, 1954). Surprisingly, later in soviet ime these Bayger's papers were
forgotten, and the locahty labels of huis Opole spectmens kept in the Ukramian museums of
natural history m Kiev (e g., a jar with the Rakovets sample of T montandon:, 1ZK 80) and in
Lvov (TARASHCHUK, 1959) were considered to be incorrect! However, relatively recently (in
1985), some localities mentioned by Bayger were rep: dly ¢ d by local
(S V. Shaytan, pers. com  cited from TATARINOV, 1989; PoLustiNa et al., 1989).

In 1994-1996, we monitored distnbution of both species in Maloye Opolic along a
gradient from the forest edge to deep forest which comcided with a gap arranged by forest
cutting and used by forest trucks. Three sites were observed

(1) The first one was sttuated on the military site nearby the forest edge (295 m above sea
level) There were few water bodics (dutches, total kength 10 m, width about 1 m, depth 0.5 m)
with dense water vegetation and mosses. These water bodies were visited 1n 1995 and 1996:
during our first vistt only 7 wirdgaris was found, whereas 1n the second visit we observed both
spectes and captured only 7. montundoni (tab. 1). The densities of the two species were quite
low

(2) The second site was situated 1n the forest, 600-700 m from the edge, on a slope of a
small hill (350 m above sea level). Here in 1994, 1n wheel-tracks filled by water, we found four
newt speaies (tab. 1), with a predominance of 77 montandeni The latter species was charac-
terized by high density: for instance, 123 individuals were collected in 2 wheel-track (length 25
m, width 0.6 m, depth 04 m). However, T velgurts was quite rare {two males and one female
only) 1n 1994, we also captured a female which had some external features similar to those of
T montandons, and black spots on the belly hke in T vlgarss The study by flow DNA
cytometry established that this female had a genome size {lab. 2) mtermediate between those
of both species. Interestingly, the lab hybrids of the first generation, obtained by us in the cross
of a mule 7 valyarss and a female T montandont, had a siomlar genome size Therefore, we
mcline to dentify this “morphelogical hybnd™ female as a true first generation hybrid
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between both species. The study of the second water body was continued 10 1995 and 1996.
However, we failed to find exther T. vudgaris or new hybrids (1ab. 1).

(3) The third site (350 m above sea level) was also situated in a wheel-track in deep forest,
2200-3000 m from the edge We visited the water body in 1996 only and found only 7.
montandoni and T, alpestris. The former species was represented by some unusual mdniduals,
eg. by a female with a shortened body or by other animals (1.5 %, of the Maloye Opolie
sample} with partial or total lacks of black or orange pigmentation However, such abnor-
malites in local animals seemed to have no association with any hybridisation between 7'
montandoni and T vulgarts, because we found similar colour abnormalities in T alpestris as
well, with anincidence up to 2.3 %, In contrast, we observed no abnormal individuals of these
species in the Carpathian mountains. We suggest that the appearance of such abnormalities
may be explamed by pecularities of the isolated newt populations of Maloye Opole.

Consequently, despite the “enclave” status of 7. montandon in the Maloye Opolie area,
the local contact zone between this species and T yulgarts seems to be very narrow. Only few
ndividuals of the latter specics penetrated nto the forest water bodies predominantly
inhabited by T montandoni Rarinsk (1985) reported that m Poland hybrid mdividuals were
more common in populations where 7. vulgaris was more abundant rather than in populations
with predominating T montandom Our finding 15 in agreement with this observation because
the sole Maloye Opolie hybrid was found in the site with very sparse presence of 7. vudgaris.
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